Association of alpha-subunits with nucleotide-modified beta-subunits induces asymmetry in the catalytic sites of the F1-ATPase alpha3beta3-hexamer.
The photoaffinity spin-labeled ATP analog, 2-N3-SL-adenosine triphosphate (ATP), was used to covalently modify isolated beta-subunits from F1-ATPase of the thermophilic bacterium PS3. Approximately 1.2 mol of the nucleotide analog bound to the isolated subunit in the dark. Irradiation leads to covalent incorporation of the nucleotide into the binding site. ESR spectra of the complex show a signal that is typical for protein-immobilized radicals. Addition of isolated alpha-subunits to the modified beta-subunits results in ESR spectra with two new signals indicative of two distinctly different environments of the spin-label, e.g., two distinctly different conformations of the catalytic sites. The relative ratio of the signals is approx 2:1 in favor of the more closed conformation. The data show for the first time that when nucleotides are bound to isolated beta-subunits, binding of alpha-subunits induces asymmetry in the catalytic sites even in the absence of the gamma-subunit.